Introduction
An isolated occlusion of a main artery in the lower limb may cause no symptoms or, at most, intermittent claudication controllable without operation. Limb-threatening ischaemia is usually due to a combination of femoropopliteal occlusion, and stenosis or obstruction of iliac, tibial, or pedal arteries. The most important collateral in the lower limb is the profunda femoris and inadequate blood flow through this artery aggravates ischaemia due to main vessel disease. Sometimes the upper end of the profunda is narrowed, or even occluded, by thrombo-atheroma. In other cases there is no obvious stenosis of the common profunda junction on arteriography or at operation and yet, if the blood flow through the profunda can be increased, the supply to the foot may be improved. Waibel (1966) published an early account of reconstruction of the origin of the profunda femoris using a patch taken from the occluded superficial femoral artery. Martin, Renwick and Stephenson (1968) described the operation of vein-patch profundaplasty and Cotton and Roberts (1975) found that a longer incision into the profunda, and closure with either a vein or a Dacron patch, was also successful in relieving ischaemia.
Since 1973, the author has preferred venous or arterial patch profundaplasty to femoropopliteal bypass grafting for patients with rest pain or gangrene. If preliminary clinical or arteriographic investigation revealed significant additional aortoiliac disease he combined it with another procedure, usually an aorto-iliac or femoro-femoral bypass graft. These patients are not further considered in this paper.
Definitions
Patients with rest pain presented with pain which interfered with sleep, together with ischaemic changes in the foot. When skin loss was present in addition, gangrene was diagnosed.
The pulse index was the ratio of ankle to brachial systolic pressure, both measured ultrasonically.
Fluid discharging from any wound was classified as serosanguinous, lymph or pus, and sepsis (usually secondary) was further divided into major (which required surgical intervention) and minor (which healed spontaneously).
Obesity Following cardio-respiratory assessment and estimation of the pulse index, the patient receives 5000 u. of heparin in 0-2 ml subcutaneously 2 hr before operation (and then twice daily for 6 days). At the same time, a total of 2 ml of a mixture of Disulphine Blue (I.C.I. Ltd) and 2% lignocaine is injected subcutaneously in divided doses into the webs between the toes on the affected side, avoiding areas of gangrene. The In groups I and III, the presence or absence of stenosis of the profunda femoris lumen made little difference to the results. There were 3 early amputations after 5 operations for diabetic gangrene in which the lumen was compromised (60%) compared with 5 early amputations after 12 operations (42%) in which no compromise was found. In the rest pain group there was only one early amputation and this was on a patient without stenosis of the profunda.
In non-diabetic patients with gangrene (group II), on the other hand, the results of profundaplasty were worse in those in whom there was no compromise. Three patients out of 29 with a stenosing lesion (10%), compared with 5 out of 15 (33%) without, came to early amputation (X2= 3.5, P<0.10).
The length of patch influenced the outcome of profundaplasty for gangrene. The ideal length of patch was 4-7 cm. Longer and shorter patches had higher rates of primary failure, although the differences were not statistically significant.
All 12 patients who had previously had a lumbar sympathectomy enjoyed good immediate results from profundaplasty, although 4 later needed major amputation and 3 others died.
Changes in ankle systolic pressure index after profundaplasty were found to be a good guide to the initial success or failure of the operation (Fernandez et al., 1976) . Of 8 patients who came to early amputation the index rose in only one, whereas of 36 patients who had an immediately satisfactory result the index rose in 33 (X2=234, P<0 001).
The vertical groin wound discharged fluid in 34 cases (32%). Before the introduction of colour lymphography, 5 wounds discharged lymph but this complication has not been seen since. Of the 34 wounds which discharged, 18 (17%4) acquired a secondary infection from the ward environment resulting in minor sepsis in 15 and major sepsis in 3. Small sloughs formed in the middle of two wounds which were probably due to the use of self-retaining retractors. Secondary wound sepsis was not related to the use of local anaesthesia but was more common in diabetics and the obese.
Discussion
Many of the patients in this series were elderly and infirm with multiple arterial occlusions, often poor cardiac and respiratory function (which is why the author now prefers local anaesthesia) and the alternative for most of them was a major amputation.
Despite 2 early deaths and 17 amputations, it is clear that arterial or vein-patch profundaplasty has salvaged many limbs and postponed amputation in others. The results in diabetic patients with gangrene were much worse than those in nondiabetics, and this may reflect the higher incidence of small vessel disease in the former. Hill and Jamieson (1977) studied a somewhat different group as 38 of their 45 operations were combined with proximal aorto-iliac reconstructive surgery. Seven of their patients died early and 9 of the limbs subsequently came to amputation. Modgill et al. (1977) reported the results of profundaplasty in 13 patients with gangrene and 24 with rest pain, only 3 of whom were diabetic. Seven of the 13 operations for gangrene, and 20 of the 24 for rest pain, were successful.
The place of profundaplasty vis-'a-vis femoropopliteal bypass grafting has not been defined, and a controlled trial of the two operations for patients who might otherwise require amputation needs to be undertaken before the question can be answered. That the good results ofprofundaplasty do not depend on the 'peri-arterial sympathectomy' incidental to the dissection of the femoral arteries is shown by the improvement in the 12 patients who had previously had a lumbar sympathectomy.
In the present series, profundaplasties were done even in the absence of obvious stenosis of the profunda origin, and the results in this group were not much worse than those done when stenosis was present. The ability of this operation to improve the circulation in some patients without arteriographic or operative evidence of compromise of the profunda has also been mentioned by Ward and MorrisJones (1977) although they were able to relieve rest pain in only 10 of 25 patients.
Conclusion
Profundaplasty is a viable alternative to major amputation for gross ischaemia and gangrene in the elderly and infirm.
